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= (54) Title: EPILEPSY MODEL ANIMAL (CHRNA4:S284L) 

^3 (54) §£BR<D%ffi: X Ajfr/u )\,mty(C H R N A 4 : S 2 8 4 L) 
00 

(57) Abstract: An epilepsy model animal (CHRNA4:S284L) which is a nonhuman animal obtained by the ontogenesis of a totipo- 
^ tent cell having a polynucleotide, which encodes a nonhuman CHRNA4 mutant corresponding to a human CHRNA4 mutant with 
the substitution of Ser at the 284-position in SEQ ID NO:l by Leu, transferred thereinto or its offspring carrying the above polynu- 



00 

o 



cleotide in its somatic cell chromosome. This model animal has a genetic defect homologous with human chromosomal dominant 
night epilepsy and exhibits the same symptom (epileptic stroke during sleep) as human autosomal dominant night epilepsy. 

(57) mtb: lE?IJS^-10)l|284<4Ser^LeulCS^Lfc t r-3£JiliCHRNA4ICfBS'3'-5>!E t h ^MSCHRNA4^ 3 — K 
fflfla^fef**IC±iH7KU 5?-j7 UTl-T K£«*?-£T^^^Ui!]1fc(CHRNA4:S284L) 0 t hft&ftflE1£ftmffiT9l 
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Xh>t^hj^z ; T)VWi^i (CHRNA4 : S284L) 

5 



ffSf 

15 

^ic^f^cDiiff J p^m ! feT^^^(DSM^c i^T^c^< m^^ 0 ^^t, ta,^ 

20 

(kainic acid) ©JS#fc J: *3H*l»#TAy^ A/»*^»^r > K U > ^ (Rflte^T© 

25 

30 — iBc^O^^^W^MW^OSiJRfci^T, »"3fl>©TA>tf>Af#Sl!T?Jte 
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MX hfr fvffi — ^ — U >i4T-fe^;i/3 'J >S^# a4 i^^rL- y h 

( CHRNA4) JlfifO^StllflltSIt (#WfflFXlKl) * ^bT CHRNA4 
at-g^^SfcSJ&SJMfcWfctt* 284 {4 Ser *« Leu 5 21 £ "C & § £ i £ j& til 

UTVi§ (##W : S:M2) o 

^WWXflt 1 : Hirose, S. et al., Neurology 53:1749-1753, 1999. 
H^tfXlft 2 : Matsushima, N. et al., Epilepsy Res. 48:181-186, 2002 



« (^s^ chrna4 <£>fg5!) s^b, t h#ffefi#^£WW**TA>a>Ar£H 
— (D^i^mvz mm$><Dx /vfr/vmft) ^^mm^'t^mv^x/v^/v^^jvm 

Ser ^ Leu fctt^bfch h^l^M CHRNA4 fcftSt**k Mil CHRNA4 § 
3- HtS#U 3* # u^-^ K£^Abfc£fite*IHJl&£e#SB£bT#5n*#fc: 

l&tl (CHRNA4 : S284L) ^fli^-T^o 

£fc £©T&j&>A> ; E"5 i ;H&& (chrna4 : S284D Ki&^Tteu *tbgsi 

chrna4 F*r*#y mfen - mmmmm\zmmTz>iB.fc 
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£ t>\ZZ(DmW<DX Zvfr/v^y'frWjM (CHRNA4 : S284L) fc&HTWu fc 
btoQSlfi^y tK 5f h^^^ CHRNA4 £3 — Ft5#'J 5? # ]/^-^ K ^\ 

12 2 ©fg 865 4fc c Ifi U m 866 & t «« c KHHfeLfc* 2 1/^9=- FSB^l!^ 

j&s«fc: p - N - ^ ' J 3 -> H IS ^ b fc 55 ^ 1/ 1 y H © U > t X X f ;V (5? # V^rJ- Y 
ATP, GTP, CTP, UTP ; * dATP, dGTP, dCTP, dTTP) J&* *g gfc ffl *S -& L 

£fc rt htli CHRNA4 ilffi^t^^kh^SI CHRNA4J ttt, tb 
CHRNA4 (E3?9#-^2) ©II 284 Ser Hfflit5#t h CHRNA4 © Ser *t 
Leu fcllLTl/^ :t§lftt§o 

Sambrook and Maniatis, in Molecular Cloning-A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, New York, 1989; Ausubel, F. M. et al., 
Current Protocols in Molecular Biology, John Wiley 8s Sons, New York, N.Y, 
1995 «f fcEI&SnT^*. 
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5 Z.<Dmm<DT fufoAj^^JVWlQa (CHRNA4 : S284L) % £> <5ffll§CD# t 

F«i?LI&4!&£^fc£ LTf£ttJ-TS £ 

-r^, ^~>^^^^t tTfiajts ji m 

mmmh l/T©jHffltttflIfittS3ltlT79X, 5*; h*CDfl£ffl5&t#*bVi. 

10 IAt§ r#fc h^Si CHRNA4 H*T*#U * ^ U^-^ Fj £bTte, 

ttttSllllt^tfc^li CHRNA4 3}?U^^ FSffiEf*. MX. 

«\ CHRNA4 ©75 / HE#I (ia?U#-*t 5 ) fc C tlS n — F T£ a|* U ^ ^ 

ix^-^F (cdna) mn (@3^j#-^-4) «&£a (GenBank/NM-015730) 

|E?!l#-*t 5 09 fg 286 & Ser ^ t h CHRNA4 (Dff§ 284 tfc Ser fcfgiST3o T, 
15 r-T^X^M CHRNA4 *=I— Hf5#'J 3* £ Fj tt, E?*!l## 4 £1*3 

51 960-962 -fiCD Ser 3 F> (tct) * Leu Zl F > (ctt. etc, eta, ctg, tta 
ttg) HIIt5 ^tfCcfc^tff^t^^ i^Tf f7 y F 

CHRNA4 ®75/lia?iJ (HB?!I## 3 ) i C tl * 3 - F f 3 # U * * V F 
(cDNA) lE^J (IS^J#-^2) te&ftl (GenBank/NM-024354) T & D , SH^!l# 
20 # 3 286 14 Ser F CHRNA4 (D% 284 {fc Ser (Cffi^-fSo T, 1"^ 

y hfSi CHRNA4 £n — Ff5#U X # i/^-^ FJ Pi, IE?!l#-5§ 2 kr43tf&<B 
865-867 Ser 3 F> (tct) § Leu 3 F> (ctt, etc, eta, ctg, tta £ 7c 

ttg) t:tlt§ £ fcfc iotfltS 21 fc30*T?€?S. 55f WHCDiftft, 
TffJRCDgSSIA^y F&JBV* 5 ^g«$A§i PCR &^©&£fl It 5 

25 2t^Tt5. 

£©#h hiSI CHRNA4 ^3-Ft§#U ^ ^ Fte*7c, IK ft ft • $ 

30 UttTH PDGF-0 i^O€-^-«?§fffit5 Z. t«S"Ct5. 
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^(Dmm^X/u^/v^^JVm^} (CHRNA4 : S284L) it, ^0h5>X^i 
- y & WltyiW-J&fe (M*-&\ Proc. Natl. Acad. Scl. USA 77;7380-7384, 
1980) fcftoTMtSCi^iftS. "5* Iff IB <D ^ U ~% 9 V^J- H (fiF 

5 £ b< »M^#U 5? ^ i/^-^ H) ^^t hi*©^ft^H4«l;iAL, £ co 

m^m^<Dmi^Mm^^R^(Dmxm:^o)^m^}^^mmvrcm'^. dna co% 

15 ifStfcO^, #:<£> — g& (SSR5feSg«S) DNA § }ffi ffl b > +h If > $L W ^ 

pcr gtaoiAi/fc^'j * z v-*?- wftte&mmt&o j»a#u * ^ 

H©#«E^aESStlfcfii#: (AfDl^) £%0ft (Founder : FO) it^H 

^AAfeTfci-eco-? (fi) co 50%{ce?i$n-5 o £6fc, £co fi mfc<oMM& 

MfefSi^.!* (5? — y^-f : Science 244:1288-1292, 1989) 

Sfffl^&y y > (Knock In) *IT V* £ „ C CO 7 y ^ -f >fe~T? Si 

25 %fi#:co^^#: DNA S ft«Ettjte : ?J&*fl>*ttaftfi ; pfcS5<fe Kti £ <15 . 

tot, Jico/ v ymx^^ntzm^mxmmu, ft&&?>^?w\z 

PXfelZ, ftSEttit^Tp (CHRNA4 MfcT) \tJEn<D^^<D^mX\ fffefc^CO 
30 DNA ©#Sc©&11fc&gSf CHRNA4 — Ft§#U ^^7 1/^"^ H§i 
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At§„ ZKDfetb, I0%?|0T hj^h^zf^m^^^ JE%t£. CHRNA4 £1511 
S CHRNA4 ^fc|4SnT^5. =a-D >^3^>ft7tf^3 U >S^# 

v y?tmn\"¥t^-&x% z. t*«t h^T^^5Bfe*MTs^5 i ;i'S&4&£ brig 

10 

C (D^OT^^A^T^i/KltJ (CHRNA4 : S284D tt, ^fBOIIM^ilfc^-r 

15 
20 

(1) 

(1-1) h7>Xyx-7^7^hOf« 
7 y b Chrna4 & «fc Chrnb2 © cDNA , 7»; M iB cDNA /I * ;]/ 
25 ( Clontech, Palo Alto, CA ) £> PCR iB*S b » pCRTOPOII ^ 9 $ — 
(Invitrogen, Carlsbad, CA) fc-tf-^n — ~>^bfc 0 th&Otuffi^TA^ 
A/tffiH05Xt>XS6t*41^St55?^l/^Htlft (iMt^2©B 865 
<f£ C-*T ^ H 866 & T-+C; S286L ) £ QuickChange Site-Directed 
Mutagenesis Kit (Stratagene, La Jolla, CA) <^T Chrna4 cDNA tiAL 

30 feo IH£M Chrana4 £ Chrnb2 <0 cDNA, :fe«ktfgES§! Chrna4 cDNA * 
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pSP64 Poly(A)^^ — (Promega, Madison, Wl) izm A b TMlfo~? % cRNAs 

&f£mv, 77v%y*%x.)i'Wnffli&&mKfc in vitro m^^m^mmnizm 

m VTcc ^li Chrna4 cDNA 13\ pCI-neo ^9 $ — (Promega) ©kh PDGF- 

±ot^Q->©^ittS*Sbfc. Chrna4 cDNA £^*T?>^;7^ — 

§ Sna BI and Nae ITFISU, cDNA £ PDGF-0 ~? D ^E — ^ — ^r^-fr IS 

fWfrJt^fliiibfc, £GD$rjt£. Japan SLC, Inc & (SStfrffr) fd^^T^^h 
0P#fHJ3£ (SD) t:ftAt> h7>X^iz.y^5y F^fliilfc. 

10 

(1-2) h 7 >X^i-y £ 5 v hcojifcTMcDfiiM 
h7>XyiZy^77 hom^^atrm^^, MM [50 mM Tris (pH 8), 10 
mM EDTA, 100 mM sodium chloride, 1% (w/v) SDS, and 50 mg/ml 
proteinase K (Sigma)] tpT 55*0 1? — BMYti b fco RNase A MS (100 pg/mL 

is 37°c i? i mm) <d&, mM7>^-v&&mmm 2 m tf£z>&t>\zm?L, 

y — ;VT?«fciRSii: 70%x^ / — ;k-egfe#Lfe 0 dna ^i/^ h£ 4^-? — mfrizm 

misfro DNA S« 260 nm (D K^S^I^fffi b , ^ CD DNA © — g& (50ng) £ 
PGR iflLfc. PCR j£4fctt« SSbia^J^:^^® (ABI 3100 : Perkin Elmer 
20 Biosystems, Foster City, CA) HioTv-^X>y >if Lfc„ 

^©^Hl, f ffl$nfcb7>Xyxny^7y hH, «Abfc^^M Chrna4 

cdna zi tmmm^nrc, 

(1-3) h 7 >x-7i^ v 9 =7 v homm. (eeg) 

25 8 - 10 li© h 7 >X y 1^7 7 7 7 h t^UTlS(EEG)$I^bfco AD 
^> (halothane) 0# (AD^>t O a © 1.5%^-g-ll i N a O) 7 v h & 

-&^izm^^(Dmmm C7*Uy*-?£ X) A = 3.2 mm> L = 0.8 mm) Klg*b, # 

30 0.1 ± 3 kHz ^^fc^^bfcT^l/^ — ^— (Unimec Co., Tokyo, Japan) 
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HT, tIgf©7H^S@Slft*#TTUtbfe. m®.ftm*. Chart for 
windows (Adinstruments, Sydney, Australia) feffl V*Tfr o 7to 

R_h©£33D, fffli$ftfch7>X^ir7^7')'Kt CHRNA4 
51b, ^BEWCT^/u3§f£££b£-i±fCo ^©tiS CHRNA4 O^itV^l 

15 mm±<omm it lift 
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1. @2^J#-^ 1 <D|g 284 Ser ^ Leu fcg^bfct CHRNA4 
ffi^f F^MI CHRNA4 *a-HtS#'J * ^ l/^-^ F£«ALfc^:igtt 

31 t *S&WL£T&X /vfrAj^E^JVmyO (CHRNA4 : S284L) „ 

2. * t h f II CHRNA4 5 □ - H 1 5 # U K ^ 1/ F ^\ IS&St • M 

1* 'J 3? £ I'rt^FT&SI&jfc^l <D T /u fa =E 5* )VWj Vl ( CHRNA4 : 
S284L) o 

3. #kMW7 7ft*0> 77 ht^I CHRNA4 ^n-FtS#U 
15 ^ 2 I/xJ-=F F**» 1H^J## 2 CDm 865 i± c *« t, % 866 44 t 50* c ^ 

(CHRNA4 : S284L) . 



20 
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SEQUENCE LISTING 

<110> Japan Science and Technology Agency 

<120> Epilepsy-model animal 

<130> 05F004PCT 

<150> JP2004-62907 
<151> 2004-03-05 

<160> 5 

<170> Patentln version 3. 1 

<210> 1 

<211> 627 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Glu Leu Gly Gly Pro Gly Ala Pro Arg Leu Leu Pro Pro Leu Leu 
15 10 15 



Leu Leu Leu Gly Thr Gly Leu Leu Arg Ala Ser Ser His Val Glu Thr 
20 25 30 



Arg Ala His Ala Glu Glu Arg Leu Leu Lys Lys Leu Phe Ser Gly Tyr 
35 40 45 



Asn Lys Trp Ser Arg Pro Val Ala Asn lie Ser Asp Val Val Leu Val 
50 55 60 



Arg Phe Gly Leu Ser Me Ala Gin Leu Me Asp Val Asp Glu Lys Asn 
65 70 75 80 



Gin Met Met Thr Thr Asn Val Trp Val Lys Gin Glu Trp His Asp Tyr 
85 90 95 
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Lys Leu Arg Trp Asp Pro Ala Asp Tyr Glu Asn Val Thr Ser lie Arg 
100 105 110 



lie Pro Ser Glu Leu lie Trp Arg Pro Asp lie Val Leu Tyr Asn Asn 
115 120 125 



Ala Asp Gly Asp Phe Ala Val Thr His Leu Thr Lys Ala His Leu Phe 
130 135 140 



His Asp Gly Arg Val Gin Trp Thr Pro Pro Ala lie Tyr Lys Ser Ser 
145 150 155 160 



Cys Ser lie Asp Val Thr Phe Phe Pro Phe Asp Gin Gin Asn Cys Thr 
165 170 175 



Met Lys Phe Gly Ser Trp Thr Tyr Asp Lys Ala Lys lie Asp Leu Val 
180 185 190 



Asn Met His Ser Arg Val Asp Gin Leu Asp Phe Trp Glu Ser Gly Glu 
195 200 205 



Trp Val lie Val Asp Ala Val Gly Thr Tyr Asn Thr Arg Lys Tyr Glu 
210 215 220 



Cys Cys Ala Glu He Tyr Pro Asp lie Thr Tyr Ala Phe Val Me Arg 
225 230 235 240 



Arg Leu Pro Leu Phe Tyr Thr I le Asn Leu I le I le Pro Cys Leu Leu 
245 250 255 



Me Ser Cys Leu Thr Val Leu Val Phe Tyr Leu Pro Ser Glu Cys Gly 
260 265 270 
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GIu Lys He Thr Leu Cys He Ser Val Leu Leu Ser Leu Thr Val Phe 
275 280 285 



Leu Leu Leu lie Thr GIu He lie Pro Ser Thr Ser Leu Val lie Pro 
290 295 300 



Leu lie Gly GIu Tyr Leu Leu Phe Thr Met lie Phe Val Thr Leu Ser 
305 310 315 320 



lie Val lie Thr Val Phe Val Leu Asn Val His His Arg Ser Pro Arg 
325 330 335 



Thr His Thr Met Pro Thr Trp Val Arg Arg Val Phe Leu Asp lie Val 
340 345 350 



Pro Arg Leu Leu Leu Met Lys Arg Pro Ser Val Val Lys Asp Asn Cys 
355 360 365 



Arg Arg Leu lie GIu Ser Met His Lys Met Ala Ser Ala Pro Arg Phe 
370 375 380 



Trp Pro GIu Pro GIu Gly GIu Pro Pro Ala Thr Ser Gly Thr Gin Ser 
385 390 395 400 



Leu His Pro Pro Ser Pro Ser Phe Cys Val Pro Leu Asp Val Pro Ala 
405 410 415 



GIu Pro Gly Pro Ser Cys Lys Ser Pro Ser Asp Gin Leu Pro Pro Gin 
420 425 430 



Gin Pro Leu GIu Ala GIu Lys Ala Ser Pro His Pro Ser Pro Gly Pro 
435 440 445 



Cys Arg Pro Pro His Gly Thr Gin Ala Pro Gly Leu Ala Lys Ala Arg 



WO 2005/084428 



PCT/JP2005/003430 



4/22 



450 



455 



460 



Ser Leu Ser Val Gin His Met Ser Ser Pro Gly Glu Ala Val Glu Gly 
465 470 475 480 



Gly Val Arg Cys Arg Ser Arg Ser Me Gin Tyr Cys Val Pro Arg Asp 
485 490 495 



Asp Ala Ala Pro Glu Ala Asp Gly Gin Ala Ala Gly Ala Leu Ala Ser 
500 505 510 



Arg Asn Thr His Ser Ala Glu Leu Pro Pro Pro Asp Gin Pro Ser Pro 
515 520 525 



Cys Lys Cys Thr Cys Lys Lys Glu Pro Ser Ser Val Ser Pro Ser Ala 
530 535 540 



Thr Val Lys Thr Arg Ser Thr Lys Ala Pro Pro Pro His Leu Pro Leu 
545 550 555 560 



Ser Pro Ala Leu Thr Arg Ala Val Glu Gly Val Gin Tyr Me Ala Asp 
565 570 575 



His Leu Lys Ala Glu Asp Thr Asp Phe Ser Val Lys Glu Asp Trp Lys 
580 585 590 



Tyr Val Ala Met Val Me Asp Arg Me Phe Leu Trp Met Phe Me Me 
595 600 605 



Val Cys Leu Leu Gly Thr Val Gly Leu Phe Leu Pro Pro Trp Leu Ala 
610 615 620 



Gly Met Me 
625 
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<210> 2 

<211> 2149 

<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (10).. (1902) 

<223> 

<300> 

<308> GenBank/NM_024354 
<309> 2003-12-21 

<400> 2 

agcttcacc atg gcc aat teg ggc ccc ggg gcg ccg ccg ccg ctg ctg eta 51 

Met Ala Asn Ser Gly Pro Gly Ala Pro Pro Pro Leu Leu Leu 

1 5 10 

ctg ccg ctg ctg ctg etc eta ggg acc ggc etc ttg cct get age age 99 
Leu Pro Leu Leu Leu Leu Leu Gly Thr Gly Leu Leu Pro Ala Ser Ser 
15 20 25 30 

cac ata gag acc egg gcc cat gcg gag gag egg etc ctg aag aga etc 147 
His Me Glu Thr Arg Ala His Ala Glu Glu Arg Leu Leu Lys Arg Leu 
35 40 45 

ttc tec ggt tac aac aag tgg tct egg cca gta ggc aat ate tea gat 195 
Phe Ser Gly Tyr Asn Lys Trp Ser Arg Pro Val Gly Asn lie Ser Asp 
50 55 60 

gtg gtc etc gtc cgc ttt ggc ttg tec att get cag etc att gac gtg 243 
Val Val Leu Val Arg Phe Gly Leu Ser Me Ala Gin Leu Me Asp Val 
65 70 75 

gac gag aag aac cag atg atg aca acc aac gtg tgg gtg aag cag gag 291 
Asp Glu Lys Asn Gin Met Met Thr Thr Asn Val Trp Val Lys Gin Glu 
80 85 90 

tgg cac gac tac aag ctg cgc tgg gac cct ggt gac tac gag aat gtc 339 
Trp His Asp Tyr Lys Leu Arg Trp Asp Pro Gly Asp Tyr Glu Asn Val 
95 100 105 110 
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acc tec ate cgc ate ccc tct gaa etc ate tgg agg cct gac ate gtc 387 
Thr Ser lie Arg lie Pro Ser Glu Leu lie Trp Arg Pro Asp lie Val 
115 120 125 

etc tac aac aat gcg gat gga gac ttt gca gtc acc cac ctg acc aag 435 
Leu Tyr Asn Asn Ala Asp Gly Asp Phe Ala Val Thr His Leu Thr Lys 
130 135 140 

gee cac ctg ttc tat gac gga agg gtg cag tgg aca ccc cca gec ate 483 
Ala His Leu Phe Tyr Asp Gly Arg Val Gin Trp Thr Pro Pro Ala lie 
145 150 155 

tat aag age tec tgc age ate gac gtc acc ttc ttc ccc ttt gac cag 531 
Tyr Lys Ser Ser Cys Ser He Asp Val Thr Phe Phe Pro Phe Asp Gin 
160 165 170 

cag aac tgt acc atg aag ttt gga tec tgg acc tac gac aag gec aag 579 
Gin Asn Cys Thr Met Lys Phe Gly Ser Trp Thr Tyr Asp Lys Ala Lys 
175 180 185 190 

att gac tta gtg age att cat age cgt gtg gac caa ctg gac ttc tgg 627 
lie Asp Leu Val Ser lie His Ser Arg Val Asp Gin Leu Asp Phe Trp 
195 200 205 

gaa agt ggg gag tgg gtc ate gtg gat get gtg ggc acc tac aac acc 675 
Glu Ser Gly Glu Trp Val Me Val Asp Ala Val Gly Thr Tyr Asn Thr 
210 215 220 

agg aag tac gag tgc tgt gec gag ate tat cct gac ate acc tat gee 723 
Arg Lys Tyr Glu Cys Cys Ala Glu Me Tyr Pro Asp Me Thr Tyr Ala 
225 230 235 

ttc ate ate cga cgc ctg ccg eta ttc tac acc ate aac etc ate ate 771 
Phe Me lie Arg Arg Leu Pro Leu Phe Tyr Thr I le Asn Leu Me I le 
240 245 250 

ccg tgc ctg etc ate tec tgt etc acc gtg ctg gtc ttc tat ctg cct 819 
Pro Cys Leu Leu Me Ser Cys Leu Thr Val Leu Val Phe Tyr Leu Pro 
255 260 265 270 

tea gag tgt ggc gag aag gtc aca ctg tgc ate teg gtg ctg ctt tct 867 
Ser Glu Cys Gly Glu Lys Val Thr Leu Cys Me Ser Val Leu Leu Ser 
275 280 285 

etc acc gtc ttc ctg ctg etc ate acc gag ate ate ccg tec acc teg 915 
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Leu Thr Val Phe Leu Leu Leu I le Thr Glu I le I le Pro Ser Thr Ser 
290 295 300 

ctg gtc ate ccg etc ate ggc gag tac etc etc ttc acc atg ate ttc 963 
Leu Val lie Pro Leu lie Gly Glu Tyr Leu Leu Phe Thr Met Me Phe 
305 310 315 

gtc acc etc tec ate gtc ate acg gtc ttc gtg etc aat gtg cac cac 1011 
Val Thr Leu Ser Me Val Me Thr Val Phe Val Leu Asn Val His His 
320 325 330 

cgc teg cca cgc aca cac acg atg ccc gee tgg gtg cgt aga gtc ttc 1059 
Arg Ser Pro Arg Thr His Thr Met Pro Ala Trp Val Arg Arg Val Phe 
335 340 345 350 

ctg gac ate gtg cct cgc etc etc ttc atg aag cgc ccc tct gtg gtc 1107 
Leu Asp Me Val Pro Arg Leu Leu Phe Met Lys Arg Pro Ser Val Val 
355 360 365 

aaa gac aac tgc egg aga ctt att gag tec atg cac aag atg gec aac 1155 
Lys Asp Asn Cys Arg Arg Leu Me Glu Ser Met His Lys Met Ala Asn 
370 . 375 380 

gec ccc cgc ttc tgg cca gag cct gtg ggc gag ccc ggc ate ttg agt 1203 
Ala Pro Arg Phe Trp Pro Glu Pro Val Gly Glu Pro Gly Me Leu Ser 
385 390 395 

gac ate tgc aac caa ggt ctg tea cct gec cca act ttc tgc aac ccc 1251 
Asp Me Cys Asn Gin Gly Leu Ser Pro Ala Pro Thr Phe Cys Asn Pro 
400 405 410 

acg gac aca gca gtc gag acc cag cct acg tgc agg tea ccc ccc ctt 1299 
Thr Asp Thr Ala Val Glu Thr Gin Pro Thr Cys Arg Ser Pro Pro Leu 
415 420 425 430 

gag gtc cct gac ttg aag aca tea gag gtt gag aag gec agt ccc tgt 1347 
Glu Val Pro Asp Leu Lys Thr Ser Glu Val Glu Lys Ala Ser Pro Cys 
435 440 445 

cca teg cct ggc tec tgt cct cca ccc aag age age agt ggg get cca 1395 
Pro Ser Pro Gly Ser Cys Pro Pro Pro Lys Ser Ser Ser Gly Ala Pro 
450 455 460 

atg etc ate aaa gec agg tec ctg agt gtc cag cat gtg ccc age tec 1443 
Met Leu Me Lys Ala Arg Ser Leu Ser Val Gin His Val Pro Ser Ser 
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465 470 475 

caa gaa gca gca gaa gat ggc ate cgc tgc egg tct egg agt ate cag 1491 
Gin Glu Ala Ala Glu Asp Gly lie Arg Cys Arg Ser Arg Ser lie Gin 
480 485 490 

tac tgt gtt tec caa gat gga get gee tec ctg get gac age aag ccc 1539 
Tyr Cys Val Ser Gin Asp Gly Ala Ala Ser Leu Ala Asp Ser Lys Pro 
495 500 505 510 

ace age tec ccg ace tec ctg aag gee cgt cca tec cag ctt ccc gtg 1587 
Thr Ser Ser Pro Thr Ser Leu Lys Ala Arg Pro Ser Gin Leu Pro Val 
515 520 525 

tea gac cag gee tct cca tgc aaa tgc aca tgc aag gaa cca tct cct 1635 
Ser Asp Gin Ala Ser Pro Cys Lys Cys Thr Cys Lys Glu Pro Ser Pro 
530 535 540 

gtg tec cca gtc act gtg etc aag gcg gga ggc ace aaa gca cct ccc 1683 
Val Ser Pro Val Thr Val Leu Lys Ala Gly Gly Thr Lys Ala Pro Pro 
545 550 555 

caa cac ctg ccc ctg tea cca gee ctg aca egg gca gta gaa ggc gtc 1731 
Gin His Leu Pro Leu Ser Pro Ala Leu Thr Arg Ala Val Glu Gly Val 
560 565 570 

cag tac att gca gac cac etc aag gca gaa gac act gac ttc teg gtg 1779 
Gin Tyr He Ala Asp His Leu Lys Ala Glu Asp Thr Asp Phe Ser Val 
575 580 585 590 

aag gag gac tgg aaa tac gtg gec atg gtc att gac cga ate ttc etc 1827 
Lys Glu Asp Trp Lys Tyr Val Ala Met Val lie Asp Arg Me Phe Leu 
595 600 605 

tgg atg ttc ate att gtc tgc ctt ctg ggc act gtg gga etc ttc ctg 1875 
Trp Met Phe He lie Val Cys Leu Leu Gly Thr Val Gly Leu Phe Leu 
610 615 620 

cct ccc tgg ctg get ggt atg ate tag ggacgtggtg gtgcccagct 1922 
Pro Pro Trp Leu Ala Gly Met lie 
625 630 

cccacatctc tgtagggeca tacgactcgt cagtcaccca catcttccaa accggctgac 1982 

catgagacac cctaggagag agatgatget tcttgggaga tggaagttgg ccctggttct 2042 
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agtcagacta tgggcgtggt tggagagaaa tgagggctga tacagttgca ggccgagtcc 2102 
ccattaaagt ttctccagag caagtggcag tactccctga cttacag 2149 



<210> 3 
<211> 630 
<212> PRT 

<213> Rattus norvegicus 
<400> 3 

Met Ala Asn Ser Gly Pro Gly Ala Pro Pro Pro Leu Leu Leu Leu Pro 
15 10 15 



Leu Leu Leu Leu Leu Gly Thr Gly Leu Leu Pro Ala Ser Ser His He 
20 25 30 



Glu Thr Arg Ala His Ala Glu Glu Arg Leu Leu Lys Arg Leu Phe Ser 
35 40 45 



Gly Tyr Asn Lys Trp Ser Arg Pro Val Gly Asn Me Ser Asp Val Val 
50 55 60 



Leu Val Arg Phe Gly Leu Ser lie Ala Gin Leu lie Asp Val Asp Glu 
65 70 75 80 



Lys Asn Gin Met Met Thr Thr Asn Val Trp Val Lys Gin Glu Trp His 
85 90 95 



Asp Tyr Lys Leu Arg Trp Asp Pro Gly Asp Tyr Glu Asn Val Thr Ser 
100 105 110 



lie Arg lie Pro Ser Glu Leu Me Trp Arg Pro Asp Me Val Leu Tyr 
115 120 125 
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Asn Asn Ala Asp Gly Asp Phe Ala Val Thr His Leu Thr Lys Ala His 
130 135 140 



Leu Phe Tyr Asp Gly Arg Val Gin Trp Thr Pro Pro Ala lie Tyr Lys 
145 150 155 160 



Ser Ser Cys Ser lie Asp Val Thr Phe Phe Pro Phe Asp Gin Gin Asn 
165 170 175 



Cys Thr Met Lys Phe Gly Ser Trp Thr Tyr Asp Lys Ala Lys lie Asp 
180 185 190 



Leu Val Ser lie His Ser Arg Val Asp Gin Leu Asp Phe Trp Glu Ser 
195 200 205 



Gly Glu Trp Val lie Val Asp Ala Val Gly Thr Tyr Asn Thr Arg Lys 
210 215 220 



Tyr Glu Cys Cys Ala Glu Me Tyr Pro Asp lie Thr Tyr Ala Phe lie 
225 230 235 240 



lie Arg Arg Leu Pro Leu Phe Tyr Thr lie Asn Leu Me Me Pro Cys 
245 250 255 



Leu Leu Me Ser Cys Leu Thr Val Leu Val Phe Tyr Leu Pro Ser Glu 
260 265 270 



Cys Gly Glu Lys Val Thr Leu Cys Me Ser Val Leu Leu Ser Leu Thr 
275 280 285 



Val Phe Leu Leu Leu Me Thr Glu Me Me Pro Ser Thr Ser Leu Val 
290 295 300 



Me Pro Leu Me Gly Glu Tyr Leu Leu Phe Thr Met 



Me Phe Val Thr 
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305 



310 



315 



320 



Leu Ser lie Val lie Thr Val Phe Val Leu Asn Val His His Arg Ser 
325 330 335 



Pro Arg Thr His Thr Met Pro Ala Trp Val Arg Arg Val Phe Leu Asp 
340 345 350 



lie Val Pro Arg Leu Leu Phe Met Lys Arg Pro Ser Val Val Lys Asp 
355 360 365 



Asn Cys Arg Arg Leu Me Glu Ser Met His Lys Met Ala Asn Ala Pro 
370 375 380 

Arg Phe Trp Pro Glu Pro Val Gly Glu Pro Gly lie Leu Ser Asp lie 

385 390 395 400 



Cys Asn Gin Gly Leu Ser Pro Ala Pro Thr Phe Cys Asn Pro Thr Asp 
405 410 415 



Thr Ala Val Glu Thr Gin Pro Thr Cys Arg Ser Pro Pro Leu Glu Val 
420 425 430 



Pro Asp Leu Lys Thr Ser Glu Val Glu Lys Ala Ser Pro Cys Pro Ser 
435 440 445 



Pro Gly Ser Cys Pro Pro Pro Lys Ser Ser Ser Gly Ala Pro Met Leu 
450 455 460 



lie Lys Ala Arg Ser Leu Ser Val Gin His Val Pro Ser Ser Gin Glu 
465 470 475 480 



Ala Ala Glu Asp Gly lie Arg Cys Arg Ser Arg Ser lie Gin Tyr Cys 
485 490 495 
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Val Ser Gin Asp Gly Ala Ala Ser Leu Ala Asp Ser Lys Pro Thr Ser 
500 505 510 



Ser Pro Thr Ser Leu Lys Ala Arg Pro Ser Gin Leu Pro Val Ser Asp 
515 520 525 



Gin Ala Ser Pro Cys Lys Cys Thr Cys Lys Glu Pro Ser Pro Val Ser 
530 535 540 



Pro Val Thr Val Leu Lys Ala Gly Gly Thr Lys Ala Pro Pro Gin His 
545 550 555 560 



Leu Pro Leu Ser Pro Ala Leu Thr Arg Ala Val Glu Gly Val Gin Tyr 
565 570 575 



lie Ala Asp His Leu Lys Ala Glu Asp Thr Asp Phe Ser Val Lys Glu 
580 585 590 



Asp Trp Lys Tyr Val Ala Met Val lie Asp Arg lie Phe Leu Trp Met 
595 600 605 



Phe lie lie Val Cys Leu Leu Gly Thr Val Gly Leu Phe Leu Pro Pro 
610 615 620 



Trp Leu Ala Gly Met lie 
625 630 



<210> 4 

<211> 4508 

<212> DNA 

<213> Mus musculus 



<220> 
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<221> CDS 

<222> (105).. (1994) 

<223> 

<300> 

<308> GenBank/NM_015730 
<309> 2003-12-23 

<400> 4 

cgagcggccg cgacacgggg catgaagttg ggtgcgcgcg ggtctcggag cggaggcgcg 60 

gtactgccgg gagccgccct cgtctagagc ccgttctgtg agcc atg gag ate ggg 116 

Met Glu lie Gly 
1 

ggc tec ggg gcg ccg ccg ccg ctg ctg etc ctg ccg etc ctg ctg etc 164 
Gly Ser Gly Ala Pro Pro Pro Leu Leu Leu Leu Pro Leu Leu Leu Leu 
5 10 15 20 

tta ggg ace ggc etc ttg cct get age age cac ata gag acc egg gee 212 
Leu Gly Thr Gly Leu Leu Pro Ala Ser Ser His He Glu Thr Arg Ala 
25 30 35 

cat gcg gag gag egg etc ctg aag aga etc ttc tct ggc tac aac aag 260 
His Ala Glu Glu Arg Leu Leu Lys Arg Leu Phe Ser Gly Tyr Asn Lys 
40 45 50 

tgg tct egg cca gta gee aat ate tea gat gtg gtc ctt gtc cgc ttt 308 
Trp Ser Arg Pro Val Ala Asn Me Ser Asp Val Val Leu Val Arg Phe 
55 60 65 

ggc ttg teg att get cag etc att gat gtg gat gag aaa aac cag atg 356 
Gly Leu Ser Me Ala Gin Leu Me Asp Val Asp Glu Lys Asn Gin Met 
70 75 80 

atg acg acc aac gtg tgg gtg aag cag gag tgg cat gac tac aaa ctg 404 
Met Thr Thr Asn Val Trp Val Lys Gin Glu Trp His Asp Tyr Lys Leu 
85 90 95 100 

cgc tgg gac cct ggt gac tac gag aat gtc acc tec ate cgc ate cca 452 
Arg Trp Asp Pro Gly Asp Tyr Glu Asn Val Thr Ser Me Arg Me Pro 
105 110 115 

tct gaa etc ate tgg agg cct gac ate gtc etc tac aac aac gcg gac 500 
Ser Glu Leu Me Trp Arg Pro Asp Me Val Leu Tyr Asn Asn Ala Asp 
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120 



125 



130 



ggg gac ttt gca gtc acc cac eta acc aaa gec cac ctg ttc tat gat 548 
Gly Asp Phe Ala Val Thr His Leu Thr Lys Ala His Leu Phe Tyr Asp 
135 140 145 

ggg cgt gtg cag tgg aca ccc ccg gec ate tat aag age tec tgc age 596 
Gly Arg Val Gin Trp Thr Pro Pro Ala Me Tyr Lys Ser Ser Cys Ser 
150 155 160 

ate gac gtc acc ttc ttc ccc ttc gac cag cag aac tgt acc atg aag 644 
lie Asp Val Thr Phe Phe Pro Phe Asp Gin Gin Asn Cys Thr Met Lys 
165 170 175 180 

ttt ggg tec tgg acc tac gac aag gee aag att gac ttg gtg age atg 692 
Phe Gly Ser Trp Thr Tyr Asp Lys Ala Lys lie Asp Leu Val Ser Met 
185 190 195 

cac age cgt gtg gac caa ctg gac ttc tgg gaa agt ggg gag tgg gtc 740 
His Ser Arg Val Asp Gin Leu Asp Phe Trp Glu Ser Gly Glu Trp Val 
200 205 210 

att gtg gat gee gtg ggc acc tac aac acc agg aag tat gaa tgc tgt 788 
lie Val Asp Ala Val Gly Thr Tyr Asn Thr Arg Lys Tyr Glu Cys Cys 
215 220 225 

gee gag ate tat cct gac ate acc tac gec ttc ate ate cgc cga ctg 836 
Ala Glu lie Tyr Pro Asp Me Thr Tyr Ala Phe lie Me Arg Arg Leu 
230 235 240 

cca ctg ttc tac acc ate aac ctt ate ate ccg tgc ctg etc ate tec 884 
Pro Leu Phe Tyr Thr Me Asn Leu Me Me Pro Cys Leu Leu Me Ser 
245 250 255 260 

tgc etc acc gtg ctg gtc ttc tat ctg ccc teg gag tgc ggc gag aag 932 
Cys Leu Thr Val Leu Val Phe Tyr Leu Pro Ser Glu Cys Gly Glu Lys 
265 270 275 

gtc acg ctg tgc ate teg gtg ctg ctt tct etc acc gtc ttc ctg ctg 980 
Val Thr Leu Cys Me Ser Val Leu Leu Ser Leu Thr Val Phe Leu Leu 
280 285 290 

etc ate acc gag ate ate ccg tec acc teg ctg gtc ate ccg etc ate 1028 
Leu Me Thr Glu Me Me Pro Ser Thr Ser Leu Val Me Pro Leu Me 
295 300 305 



WO 2005/084428 



PCT/JP2005/003430 



15/22 



ggc gag tac ctg etc ttc acc atg ate ttc gtc acc etc tec att gtc 1076 
Gly Glu Tyr Leu Leu Phe Thr Met Me Phe Val Thr Leu Ser lie Val 
310 315 320 

ate acg gtc ttc gtg etc aat gta cac cac cgc tea cca cgc aca cac 1124 
lie Thr Val Phe Val Leu Asn Val His His Arg Ser Pro Arg Thr His 
325 330 335 340 

acc atg ccc gee tgg gtg cgc aga gtc ttc ctg gac att gtg ccc cgt 1172 
Thr Met Pro Ala Trp Val Arg Arg Val Phe Leu Asp He Val Pro Arg 
345 350 355 

etc etc ttc atg aag cgc cca tct gtg gtc aaa gac aac tgc egg aga 1220 
Leu Leu Phe Met Lys Arg Pro Ser Val Val Lys Asp Asn Cys Arg Arg 
360 365 370 

ctt ate gaa tec atg cac aag atg gee aac gee cct cgt ttc tgg cca 1268 
Leu lie Glu Ser Met His Lys Met Ala Asn Ala Pro Arg Phe Trp Pro 
375 380 385 

gag cct gag agt gag ccc ggc ate ttg ggt gac ate tgc aac caa ggc 1316 
Glu Pro Glu Ser Glu Pro Gly lie Leu Gly Asp lie Cys Asn Gin Gly 
390 395 400 

ctg tea cct gec cca act ttc tgc aac cgc atg gac aca gca gtc gag 1364 
Leu Ser Pro Ala Pro Thr Phe Cys Asn Arg Met Asp Thr Ala Val Glu 
405 410 415 420 

acc cag cct aca tgc agg tea ccc tec cac aag gtc cct gac ttg aag 1412 
Thr Gin Pro Thr Cys Arg Ser Pro Ser His Lys Val Pro Asp Leu Lys 
425 430 435 

aca tea gag gtt gag aag gee agt ccc tgt cca tea cct ggc tct tgt 1460 
Thr Ser Glu Val Glu Lys Ala Ser Pro Cys Pro Ser Pro Gly Ser Cys 
440 445 450 

cac cca ccc aat age agt ggg gee cca gtg etc ate aaa gee agg tec 1508 
His Pro Pro Asn Ser Ser Gly Ala Pro Val Leu He Lys Ala Arg Ser 
455 460 465 

ctg age gtc cag cat gtg ccc age tec cag gaa gca gee gag ggc age 1556 
Leu Ser Val Gin His Val Pro Ser Ser Gin Glu Ala Ala Glu Gly Ser 
470 475 480 
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ate cgc tgc egg tct egg agt ate cag tac tgt gtt tec caa gat gga 
Me Arg Cys Arg Ser Arg Ser He Gin Tyr Cys Val Ser Gin Asp Gly 
485 490 495 500 

get get tec ctg act gag age aag ccc act ggc tec cca gee tec ctg 
Ala Ala Ser Leu Thr Glu Ser Lys Pro Thr Gly Ser Pro Ala Ser Leu 
505 510 515 



gec ctg aca egg gca gta gaa ggc gtc cag tac att gca gac c.ac etc 
Ala Leu Thr Arg Ala Val Glu Gly Val Gin Tyr lie Ala Asp His Leu 
565 570 575 580 



1604 



1652 



aag acc cgt cca tec cag ctt cca gtg tea gac cag ace tct cca tgc 1700 
Lys Thr Arg Pro Ser Gin Leu Pro Val Ser Asp Gin Thr Ser Pro Cys 
520 525 530 

aaa tgc aca tgc aag gaa cca tct cct gtg tec ccc ate act gtg etc 1748 
Lys Cys Thr Cys Lys Glu Pro Ser Pro Val Ser Pro lie Thr Val Leu 
535 540 545 

aag get gga ggc acc aaa gca cct ccc caa cac ctg ccc ctg tea cca 1796 
Lys Ala Gly Gly Thr Lys Ala Pro Pro Gin His Leu Pro Leu Ser Pro 
550 555 560 



1844 



aag gca gaa gac aca gac ttc teg gtg aag gag gac tgg aaa tac gtg 1892 
Lys Ala Glu Asp Thr Asp Phe Ser Val Lys Glu Asp Trp Lys Tyr Val 
585 590 595 

gee atg gtc att gac cga ate ttc etc tgg atg ttc ate att gtc tgc 1940 
Ala Met Val lie Asp Arg lie Phe Leu Trp Met Phe lie lie Val Cys 
600 605 610 

ctt ctg ggc act gtg gga etc ttc ctg cct cca tgg ttg get ggt atg 1988 
Leu Leu Gly Thr Val Gly Leu Phe Leu Pro Pro Trp Leu Ala Gly Met 
615 620 625 

ate tag ggaatagegg cacctagctc ccaggtctct acagggecat gcgactcgtc 2044 
lie 

agtcacccac atcttccaaa ccggccatga gacacctagg agagagagat gctgccctgg 2104 

ttgaccctgg ttctagtcag gccacaggcc tggttggagc tagttgagga ctgatatagt 2164 

tacaggctga gtccctcatt aaagtttctc cagagcaagt gacagtcact ccctggctta 2224 
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cagacagcac acacccatct gtgtcacaga gaatgatcca gtgttgatct cagttgtcct 2284 

ttgaggccaa aacaattcat cccccttcag gaaccagagc ccctcgtgct gtgggattcc 2344 

tacggcccag gaaattccca tggtgctctg ctggccacac cctctccctc cccataatgt 2404 

ggttccctca accctccagg ctgggctgct ctctgactca aaggtgtcag atgtaagccc 2464 

cggcaggttt ttattttgtt taggttgaag cgaattggta agaaatagag cagtgagata 2524 

tgtggatgag tcccactcac aggtgaatga gtgcagggtc tcacaggaag agtgaggcac 2584 

cacaggactc ctgcttccat ctcagggtca caggcatcaa tcatgagcat ttcctagggt 2644 

ccataaaccc gaggagggca agggcataga gggtctcagg gttgtgatgg agccaaatcc 2704 

tgtccagggc ctgggccgtt catcccctca tggatcttcc ttgatatccc tgtatgtttc 2764 

tgcctctctg gaattagaag actgaaagta agatttctca tcacggtcct gtggtgtggc 2824 

cacagttcac ctgagcacat ctctctagac cagtaggagt ggtgcgaagc cccttcaatg 2884 

ttgtagaata gcgtgagctg ccaagagact tctaagcaaa acaggctctg tgactcattt 2944 

ttcgagggcc atcgaccaag tcttaggggt gcctcaccct gtctgccttg cacttaggga 3004 

agacccgaga ggttcctctt ccccttccca agatggcacc aggcaaccta gagaacccac 3064 

cgtggtggga tgggagaacg aacatgctgt gcacatctct atgagattcc actgagtgaa 3124 
gcccagaaca tgggaggcat gcaagaaatc accctgtgtc gtggtcccag ttgaccctcc 3184 
gctgtctcca ccagccaggt gggtttcaca gagctgggcc ctgcaccctc agccaagctg 3244 
ttctaggccc tgaagctgag gtccctgttt ggatagtcct ggggactgca gaatgaaaga 3304 
agaacttaat gaacgcacca agcctccagt aggtacggct gccacctccg tggtatgact 3364 
tgcccatccc agctgaatga ggatgtcagg aaggaggtat gccagagggc cagcattgcc 3424 
tttacctgac tacctacagg caaatccacc tttaaacaca gagctgctgg acatccaggg 3484 
tgctggtggg aaaggaactc cacactggga gccccaggcc attcctatga acaggaaggg 3544 
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gatgcagagg cctggtctct gaactctgga tattgttcca ggtcttccct agagtcctaa 3604 

gggcatcgag gatcccatct gccatgtttc agtctgccct ccactgactg actagatctc 3664 

tagcccctat attggaactg tcgggatgct gcaagatgac cctggtgggg aaattcatgc 3724 

cagaatctgg gaccaagggg aacacaagcc ccagtgatga agacagcagg taacacctga 3784 

cagatgtgtg ttctaccatt atggtgcata cgtggctcca accacaagaa atgcagacaa 3844 

cagtggagat cagggcaagg ccattgtgac atggaacagg accgctgtgc tggtctcttc 3904 

agggttagga aaactgaact gctgggatgc tcctgacagg ctacccactt ccccctaccc 3964 

cccaacacac attcacaagc cagaaaagga aaataaaaca ccgtgttctc cccattccca 4024 

ctcagccggc cttttgtctg cctgcttcca gtgttgatat gtgttcaaga taaagttcag 4084 

ttagggcaga atgcttgatt taagactttt gaaccagtga gctttaaaga acagagactg 4144 

tgtggcccca gcccctctga tacgtagaca ttatctcccc aaagctccca gtcctcccag 4204 

tctaccccat cccattagac agcatcaact caaatgtgag tcttggagac cagttcggct 4264 

agccatcata tgtctgggaa tcccatattg gactctgcaa tgtctggctt ctttcgcttg 4324 

tgtggccaag gctcatctgc ggtgttgtgt gtgatagact cattgctgtt gtgtgcttgt 4384 

tggatcttag ttgtttctgt ctgaataaac cgagtcgtgg tgtcttcccc caaaaaaaaa 4444 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4504 

aaaa 4508 

<210> 5 
<211> 629 
<212> PRT 
<213> Mus musculus 

<400> 5 

Met Glu Me Giy Gly Ser Gly Ala Pro Pro Pro Leu Leu Leu Leu Pro 
15 10 15 
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Leu Leu Leu Leu Leu Gly Thr Gly Leu Leu Pro Ala Ser Ser His Me 
20 25 30 



Glu Thr Arg Ala His Ala Glu Glu Arg Leu Leu Lys Arg Leu Phe Ser 
35 40 45 



Gly Tyr Asn Lys Trp Ser Arg Pro Val Ala Asn Me Ser Asp Val Val 
50 55 60 



Leu Val Arg Phe Gly Leu Ser Me Ala Gin Leu Me Asp Val Asp Glu 
65 70 75 80 



Lys Asn Gin Met Met Thr Thr Asn Val Trp Val Lys Gin Glu Trp His 
85 90 95 



Asp Tyr Lys Leu Arg Trp Asp Pro Gly Asp Tyr Glu Asn Val Thr Ser 
100 105 110 



Me Arg Me Pro Ser Glu Leu Me Trp Arg Pro Asp Me Val Leu Tyr 
115 120 125 



Asn Asn Ala Asp Gly Asp Phe Ala Val Thr His Leu Thr Lys Ala His 
130 135 140 



Leu Phe Tyr Asp Gly Arg Val Gin Trp Thr Pro Pro Ala Me Tyr Lys 
145 150 155 160 



Ser Ser Cys Ser Me Asp Val Thr Phe Phe Pro Phe Asp Gin Gin Asn 
165 170 175 



Cys Thr Met Lys Phe Gly Ser Trp Thr Tyr Asp Lys Ala Lys Me Asp 
180 185 190 
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Leu Val Ser Met His Ser Arg Val Asp Gin Leu Asp Phe Trp Glu Ser 
195 200 205 



Gly Glu Trp Val Me Val Asp Ala Val Gly Thr Tyr Asn Thr Arg Lys 
210 215 220 



Tyr Glu Cys Cys Ala Glu lie Tyr Pro Asp lie Thr Tyr Ala Phe Me 
225 230 235 240 



Me Arg Arg Leu Pro Leu Phe Tyr Thr Me Asn Leu Me I le Pro Cys 
245 250 255 



Leu Leu Me Ser Cys Leu Thr Val Leu Val Phe Tyr Leu Pro Ser Glu 
260 265 270 



Cys Gly Glu Lys Val Thr Leu Cys Me Ser Val Leu Leu Ser Leu Thr 
275 280 285 



Val Phe Leu Leu Leu Me Thr Glu Me Me Pro Ser Thr Ser Leu Val 
290 295 300 



Me Pro Leu Me Gly Glu Tyr Leu Leu Phe Thr Met Me Phe Val Thr 
305 310 315 320 



Leu Ser Me Val Me Thr Val Phe Val Leu Asn Val His His Arg Ser 
325 330 335 



Pro Arg Thr His Thr Met Pro Ala Trp Val Arg Arg Val Phe Leu Asp 
340 345 350 



Me Val Pro Arg Leu Leu Phe Met Lys Arg Pro Ser Val Val Lys Asp 
355 360 365 



Asn Cys Arg Arg Leu Me Glu Ser Met His Lys Met Ala Asn Ala Pro 
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370 375 380 



Arg Phe Trp Pro Glu Pro Glu Ser Glu Pro Gly Me Leu Gly Asp lie 
385 390 395 400 



Cys Asn Gin Gly Leu Ser Pro Ala Pro Thr Phe Cys Asn Arg Met Asp 
405 410 415 



Thr Ala Val Glu Thr Gin Pro Thr Cys Arg Ser Pro Ser His Lys Val 
420 425 430 



Pro Asp Leu Lys Thr Ser Glu Val Glu Lys Ala Ser Pro Cys Pro Ser 
435 440 445 



Pro Gly Ser Cys His Pro Pro Asn Ser Ser Gly Ala Pro Val Leu lie 
450 455 460 



Lys Ala Arg Ser Leu Ser Val Gin His Val Pro Ser Ser Gin Glu Ala 
465 470 475 480 



Ala Glu Gly Ser He Arg Cys Arg Ser Arg Ser lie Gin Tyr Cys Val 
485 490 495 



Ser Gin Asp Gly Ala Ala Ser Leu Thr Glu Ser Lys Pro Thr Gly Ser 
500 505 510 



Pro Ala Ser Leu Lys Thr Arg Pro Ser Gin Leu Pro Val Ser Asp Gin 
515 520 525 



Thr Ser Pro Cys Lys Cys Thr Cys Lys Glu Pro Ser Pro Val Ser Pro 
530 535 540 



lie Thr Val Leu Lys Ala Gly Gly Thr Lys Ala Pro Pro Gin His Leu 
545 550 555 560 
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Pro Leu Ser Pro Ala Leu Thr Arg Ala Val Glu Gly Val Gin Tyr lie 
565 570 575 

Ala Asp His Leu Lys Ala Glu Asp Thr Asp Phe Ser Val Lys Glu Asp 
580 585 590 

Trp Lys Tyr Val Ala Met Val lie Asp Arg lie Phe Leu Trp Met Phe 
595 600 605 

lie Me Val Cys Leu Leu Gly Thr Val Gly Leu Phe Leu Pro Pro Trp 
610 615 620 



Leu Ala Gly Met lie 
625 
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